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(57) To transfer public data packets (PU-DP) from 
an originating terminal (IE) to a plurality of mobile sta- 
tions (MS1 , MS 2, MS3. MS4, MS6) over a public data 
packet network {INTERNET) and a mobile data packet 
network (GPRS-SYSTEM), ttie public data pectets 
(PU-DP) are mufti-catted through the p 
k (INTERNET) by means of a rr 



(PU-MCA) in an overhead 
dala packets (PU-DP), In a 
ets (PU-DP) are multicast* 



tion ,{PU-M) of the public 
ion, the public data pack- 
irough at least part of the 
< (GPRS-SYSTEM) by 
address (PR-MGA) in an 
rivate data packets (PR- 
jackets (PU-DP) through 
k (GPRS-SYSTEM). 
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Desssigstitsn 

[0001 J The present invention relates to a method to 
transfer data packets over a public data packet network 
and a mobile data packet network to a plurality of mobile 
stations as defined in the non-characteristic part of claim 
i.agatewa da to » .... 
ta packet network f l e; network 

as denned n th i t 1 1 r' t - " > 

service node for serving mobile stations in the modise 
data packet network as defined in the non-chaux;iehstlc 
part <. ,h 1 6, and a routing node tor i if < data pack- 
ets in between gateway nodes and service nodes or the 
mobile date packet network as defined In the non-char- 
acterishc part of claim 9. 

1 Such a method for transferring data packets 
r Jata? vork as wait as a gate- 

way node, service node and routing node of the rnobiie 
data packet network are already known in the art, e.g. 
from < 7'efc- 

i s c, , Paci-ei 

Radio Service (GPRS); Service Description; Stage 2\ 
published by ETSi (European Telecommunications 
Standards Institute) under the reference TS/SMG- 
, die - i named 
"GSM 03,60 Version 6.0.0" but will be referred to by 
"GPRS Specification" in the remainder Q t $ parent ap- 
plication. The GPRS Specification describes a data 
packet service for a mobile communication network that 
makes use of the GSM {Global System for Mobile Com- 
munications) air interface for the communication be- 
tween base: stations and mobile stations. For the com- 
munication up to the base stations, the GPRS Specifi- 

iii< !t iwone twork t>< 

GPRS Support Node (GGSN) provides inter-working 
between an external or public packet switching network 
and the mobile or private packet switching network, 
whereas a Serving GPRS Support Node (SGSN) keeps 
track of the individual mobile stations within a certain 
service area, and performs security functions, access 
h \ GGSN by 
a rnobiie station. The architecture of a GPRS (General 
Packet Radio Service) system built op of Gateway 
GPRS Support Nodes, Serving GPRS Support Nodes, 
Base Stations and iVioblie Stations is illustrated by Fig- 
are 2 and Figure 3 respectively on page 18 and 19 of 
the above c I I , , . >- * ior c igure 4 on page 
21 gives an overview of the protocol stack used for 
transferring data packers t i i the Gf-RS system. To 
rente data packets received < an external data pack- 
k ! t tat >n in the 

known GPRS system, a so called point-to-point tunnel 
is set up from the Gateway GF pport Node 

{GGSN) that receives the data packets from the external 
data packet network to the Serving GPRS Support Node 
- n whose service area the mob station is to* 
siding. This means that tne externa! data packets ate 
encapsulated in Interna! data packets in the Gateway 



GPRS Support Node, that these internal data packets 

ig GPR lode aocc 

ance with an internal routing protocol, and that the ex- 
n the intemai 

s data packets in the Serving GPRS Support Node to be 
forwarded to the Sa t nd the data 

packets to the mobile station over the air interface. 
[0003] If in the knc F s 

packets have to be transferred to more than one rnobiie 

50 station res - ime service a ea foi instance 

because these ^ se o? the 

same multic sxt \ u 

ta packets wilt independently be forwarded from the 
Gateway GPRS Support N rt diffc rent 

•s mobile station as «- le point oinf tunnels. In 
h sit ations atwt krest efl sniiyusecl 

in the known mobile data packet network because du- 
plicated data packets are transferred over the common 
t v. outes to tne inals 

so 0064 jbioo the i ■ tlon :S to provide 

a metbo; > fgh a mobile 

data packet network, as well as a gateway node, a serv- 
ice node and a routing node similar to the above known 
ones, but which use network resources, i e. bandwidth 

25 ^apaeny more ef t - ame data packets 

have to be routed to a plurality of mobile terminals. 

g to the invention, this object is 
achieved by the method to transfer data packets over a 
public data packet network and a mobile data packet 

x> network to a plurality of mobile stations as defined in 
claim 1, the gateway node for interfacing between the 
public data packet network and the n > 
network as defined in claim 2, the service node for serv- 
ing mobile stations in tho mobile data packet network as 

35 defined in claim 6, and the routing node for routing data 
packets In between gateway nodes and service nodes 
of the mobile data packet network as defined in claim 9. 
[0006] indeed, by multi-casting the internal data pack- 
ets {named private data packets in the remainder of this 

M patent application because they are routed within the 
mobile data packet network thai is usually owned by a 

! eraser) I snel exserr i packet 

(named public data packets in the rem - is pal 

entapf 1 is - ! v= >ugh a public 
- e twori h i 1 at belong to 

an external multi-cast connection, it is avoided trial the 
same pubilo data packets are duplicated and encapsu- 
lated ;n different private data packets that are trans- 
ferred over at least partially common routes in the mo 

5c data 
packets is realised via intemai multi-cast addresses as- 
sociated with external multi-cast groups where a mobile 
stati* cansubss be to. Whet - i < 

public data packets for a multi-cast connection, it will 

55 send these data packets on the private multi-cast tree 
which cont oniain m mb i 

the external multi-cast croup in their service area. The 
service nodes further send the data packers to the rno- 
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bite stations that are member of the mufti-cast group via 
• t-fo-poii nnecti in I . , 1 ; 
sources for transfer of data between the gateway nodes 
and ihe service nodes are used more efficiently and fee 
capacity of the mobile data packet network is enlarged 
significantly in particular if the share of multi-cast traffic 
n the agg sga atrs s nificant 
[0007] It is to be n 
used in the claims, should not be interpreted as being 
limitative to the means listed thereafter. Thus, ihe scope 
of the expression a device comprising means A and B' 
should nor be limited to devices consisting only of com- 
ponents A and 8, it means that with respect to ihe 
t wen! " < -■ tents of the 

device are A and S. 

[0008] Similarly, it Is to be noticed that the term ■cou- 
pled', also used in the claims, should nor De interpreted 
as being limitative to direct connections only T hus, the 
scope of the expression a device A coupled to a device 
&' should not be limited to devices or systems wherein 
an output of device ft is d« > f< an Input 

of device 8. It means that there exists a path between 
an output of A and an input of S which may be a path 
including other devices or means, 
[0009] * s are of the gateway node- ac- 

cording to the present invention is defined by claim 3. 
[OOtOj This, a mobile station can become member of 
a pubiic mufti-cast group by transmitting a public join 
ds i gateway node. The gateway node 
can Interpret this pubiic join message and inform the 
ervice node - it 

is residing, thai the mobile station becomes member of 
the public multi-cast group via a private join message. 
The private loin message is addressed to the service 
node and contains the pubiic join message received by 
the gateway node. It is necessary to first transfer the 
public join message to the gateway node and to feed 
back the public join message encapsulated in a private 
message to the service node because the service node 
cannot interpret the public join message transmitted by 
the mobile station towards the gateway node. 
[0011] An alternative way of Joining the public multi- 
cast group requires that the mobile station sends a 
n messag that ran D Interpreted by 
both the service node and the gateway node. This alter- 
oes not require feedback of join messages from 
■ ( 5 but rives mod- 
ification or the GPRS standard speclricaticn because 
Ihe foorsat of such a GPRS specific join message has 
to be standardised 

[001 3] Another feature of the gateway node according 
to the present invention is defined in claim 4. 
[0013] in this way, by assigning to the private multi- 
at ialed with * public luSti-cast 

group a private mult cas ess tost is equal to the 
public multi-cast address, complexity ol the address c- 

> f ! - I v 

table linking the private multi-cast addresses with the 



public multi-cast addresses has to fce maintained in 
gateway-nodes and service nodes. 
[0014] Co > t -> 

i ne present In- 

5 ventton stiel d ' claim s. 

[0O1S] n tars vay, th don means in 

the gateway node needs to keep track of a table wherein 
public multi-cast addresses and associated private mul- 
ti-east addresses are memorised which makes ihe ad- 

'0 dress m> s ex but c reates a 

d m tent an 

cast addresses. 

[001S] An additional feature of the service node ac- 
cording to the present inve y is i in claim 7. 

15 [0017] Thus, the s i maintain a list 

of mobile stations winch are member of a public multi- 
cast group. The service node updates the table wherein 
public multi-cast addresses, private multi-cast address- 
es and mobile stations are linked upon receipt of join/ 

20 leave messages sent to it by a gateway node. 

[90181 As an alternative to claim 7. claim 8 specific 
that the table wherein public multi-cast addresses, pri- 
vate multi-cast addresses and mobile stations are linked 
may he updated upon receipt of GPRS specific Join/ 

25 leave messages from mobile stations that want to join/ 
leave a public multi-cast group. Such a GPRS specific 
join/leave message can be interpreted by the service 
r > i - >o sed, 

[0019] The above mentioned and other objects and 

so features of the invention wi: i. < apparent and 

the invention itself will be best understood by referring 
to the following description of an embodiment taken in 
conjunction with the accompanying do 

35 Fig. 1 represents an art entufa sys- 

tem Including gateway nodes GGSN1 and 
according to the present Invention, service nodes 
SGSNt. SGSN2, SGSN3, SGSN4 and SGSN5 ac- 
cording to the present invention, and routing nodes 

40 DPR1 , DPR2, DPR3, DPR4, QPR5 and DPR8 ac- 
cording to ihe present invention;; 
Fig. 2 illustrates the structure of a private data pack- 
et PR-DP multi-casted according to the present in- 
vention; 

45 Fig. 3 represents a functional block scheme of an 
bodiment of the gatewrr > i ord 

nd 

Fig. 4 represen bio ems of an 

embodiment of the service node SGSN3 according 
so to the present invention. 

[©020] Fig. t shows the internet INTERNET and a 
Gene a! Pa \ < f YEN 

Th© internet INTERNET com n pit ify of IP (Inter- 
as not Protocol) routers 1PR1 , IPR2, iPR3 and IPR4 inter- 
connected via links and one terminal TE of the internet 
INTERNET is also drawn. The General Packer Radio 
Sendee system GPRS-SYSl'Sfvl contains two Gateway 
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= N1 and GGSN2, a 
number of data packet routers DPR1, DPR2, DPR3, 
DPR4, DPR5 and DPRS. five Service GPRS Supporting 
nodes SGSNi, SGSN2. ^ "K SGSN4 - SGSNS, 
i f BS3, BS4 and BS5, 

I >biie slat rtermi 

TEivl am drawn in Fig. 1; MSI, MS2, MS3, MS4, MS§ 
and MSB. 

[0021] In the internet INTERNET, the first IP router 
fPR1 is connected to both the second iP router !PR2 

tes IF n The secon ; 
iPR2 is connected to the fourth IP router !PR4, the third 
iP router I PR3 is connected respectively to the first gate- 
way node GQSN1 and to the fourth fP router !PR4, and 
the just mentioned fourth iP rooter jPR4 is connected So 
the second gateway node GGSN2. The terminal TP 

1 vith » { IP router (PR2. in fn 
GPRS-SYSTEM, the first gateway node GGSN 1 iscon- 
nected to both the first data packet router DPR1 and the 

s et loutei DPR2. The first data packet 
router DPRt additionally ;s Interconnected with the third 
data packet router DPR3 and the first service node 
SGSNI, whereas the second data packet router DPR2 
is only inte 7 e< with the third service node 
SGSNS. The third data packet router DPR3 is connect- 
ed to the first sei > d servi 
node ...SGSNS and the third service node SGSNS. These 
first, second and third service nodes SGSM1, SGSN2 
3GSN a respectively connected to the first, sec- 
i 1 - 1 , 832 and BS3. The sec- 
ond gateway node GGSN2 is connected to the fourth 

i ^ ~>l >v, T v I i ' > 

DPR4 further is connected to the fifth data packet router 
DPRS and to the sixth data packet router DPR6. The 
fifth data packet router DPRS and the fifth service node 

ed, and also the si f d 
packet router DPRS and the fourth service node SGSN4 
are interconnected. The just mentioned fourth service 
node SGSN4 is connected to the fourth base station 

2 ied fifth service node SGSNS 
se station BS5. The first mo- 

> a? i ie service area of the 
first service node SGSNI. the second mobile station 
MS2 as wet; as the third mobile station fv1S3 are located 
within the service area of the third service node SGSNS. 
Mobile stations MS4, MSB and MSB are all located in 
th< service are i n >de SGSNS 

[0022] in the internet INTERNET data are communi- 
cated in accordance with the Internet protocol {;P}. Data 
In other words are encapsulated In iP packets PU-DP. 
Such an IP packet PR-DP Is shown in Fig. 2 and con- 
tains an ove; be > U-H and a pay 
load section wherem nser data cars be embedded. One 
field of the IP header PU-H carries the address of the 

on o p k f i i 5 - 

■ ketPU-i i .sot a multi- 

cast group, the sender of the IP data packet PU-DP will 
embed an internet multi-oast address PU-MC.A In the 



destination address field of that IP data packet PU-DP. 

' I mm - 

posed to have sent an IP da s "o such a 

multi-east group. The IP routers IPR1, IPR2, IPR3 and 

5 iPR4 have the task to route IP data packets from their 
origin to to - (s) ~ne P outer- IPR1.IPR2, 

IPR3 and IPR4 thereto iook at the contents of the des- 
tination address field of the IP data packets they receive 
and can routs the IP data packets either by consulting 

m routing tables o t h iques In case 

an IP router, iPRt, JPR2. IPR3 or IPR4 receives an IP 
data packet PU-DP whose destination address field 
contains an internet multi-cast address PU-MCA, the iP 
router will mufti-cast the data packet PU-DP: the data 
packet PU-DP is then forwarded to the IP routers thai 
otned the multk c \ 5 > r < <> i \ 

efs PU-DP are routed towards Imeroi of she multi- 
cast group. 

[0023] in the GPRS-SYSTEM data paci tsar. >u 

so ed towards mobile stations in accordance with the 
GPRS standard specification, whereto reference is 
made In me introductory part of this patent \ 
The gateway nodes GGSN1 and GGSN2 provide loiter- 
ing with the i* and e » aj s^ te 

05 3n ip data set f -> j n net |N 

TERNET in a private data packet PR OP that can be 
routed through the GPRS-SYSTEM towards the desti- 
nation mobile stations. This operation is known as tun- 
neling. Such a private data packet PR-DP wherein the 

30 IP data packet PU-DP is encapsulated, is shown in Fig. 
2, This private data packet PR-DP also contains an 
overhead section PR-H and a payload section wherein 
the IP data packet PU-DP Is embedded, in accordance 
with the GPRS standard specification, the private data 

35 packet PR-DP is a private IP (internet Protocol)- packet 
and consequently the overhead section PR-H thereof is 
an IP (internet Protocol) header wherein also one field 
is reserved for the destination address of the private da- 
te packet PR-DP. As will be explained further, the gate- 

40 way node GGSNf that encapsulates the IP data packet 
PU-DP in the private data packet PR-DP fills the desti- 
nation address field of the private data packet header 
PR-H with a private multi-cast address PR-MCA when 
the destination address field pf the IP data packet pu- 

■15 DP contains ; • i - ' I \ MC * 

[0024] The data packet routers DPR1 , DPR2, DPR3, 
DPR4, DPRS and DPRS include the functionality to 
oufe a private date f - stination or 

destination;, and, similarly to the IF routers IPR1, IRR2, 

50 I.PR3 and IPR4 in the internet INTERNET, thereto look 
at the cements of the destin :>n i s t ss held o! the 
private data packets PR-DP and consult routing tables 
or partem ues. The serv 

nodes SGSN1 SGSN2 3 id SGSNS 

ss keep traci I 1 ons of the mobile stations and 

perform mobility security functions and access control 
compliant with the GPRS standard specification. Via the 
base stations BSm BS2, BS3, BS4 and BS5, the service 
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nodes SQSNi, 8GSN2, SGSN3, SGSN4 and SGSNS 
are able to set up radio connections to the mobile sta- 
tions MS1 , MS2, MS3, MS4, MSB and MS6 so -.that the 
data packets; can be delivered to the mobile stations 
MSI , MS2, MS3, MS4, MBS and M$& 
[0025] sn the following paragraphs, it will foe supposed 
that the internet terminal TE isihe origin o interne; data 
packets PU-C 1 c s-mbers of a multi-cast 

group with internet multi-cast address PU-MCA. The 
mobile stations MSI , MS2, MS3, MS4 and USB want to 

- ; ! i sa pa thereto reque < 
come member of this internet m-jiti-oast group. The reg- 
istration of these mobile stations MSI. MS2, M33. MS4 
and MS6 as members of the multi-cast group, as well 
as 1-3 » y its am oJ ^ 1 - 

- < sd to the members o is j sst oroup are 

- "a 1 iV:S1 Mi I MS3 
id ivtSi see with the >f ids 

he nex ere 
' 3 and Fig 4 in 

those paragraphs to address the required functionality 
>' p< t odes GG Jf id GGSN2 

and the service nodes SGSN1, SGSN2, SGSNS, 
able v o fulfil the principles of 

the present invention. 

[0026] Gateway node GGSN1 of Fig. 1 is drawn in 
more detail in Fig. 3 and includes an Internet multi-cast 
address recognition device PU-RECOGNITtON, a mul- 
ti-ca?- ! ^ - ,n device PU-PR-ASSOGIA- 

T1QN, a private data packet generator PR-GENERA- 
TION, a private data packet transmitter PR-TX. a multi- 
cast address table PU -PR-TABLE, a routing table 
ROUTING -TABLE, a public loin/leave message receiv- 
er PU-JN/LV RX, and a private join/leave message gen- 
erator PR-JN/LV GENERATOR. 
[00271 The internet multi-cast address recognition de- 
vice PU-RECOGNiTlGN, the multi-cast address asso- 
ciation device PU-PR-ASSOCIATiON. the private data 
packet generator PR-GENERATION, and the private 
r i"K i cascade coupled be- 

tween a port of the gateway node GGSN1 whereto the 
third IP router 1PR3 is connected in Fig. 1 and a port of 

i - Satan si rou 
ere DPR1 and DPR2 of the GPRS-SYSTEM in Rg. 1 
are coupled. The multi-east address table PU-PR-TA- 
8LE Interfaces with the multi-cast address association 
device PU-PR-ASSOCiATON, and the routing table 
R O l J T I N G - ' f A B t . B miertaces with the private data pack- 
et transmitter PR-TX. The public mi message ra- 
ce \e- F S N/LV RX s Lm s - gateway 

*ia pac f >ute C P i 
DPR2 are coupled. The public join/leave message re- 
ceiver PU-JN/LV RX further is coupled to the private da- 
ta packet transmitter PR-TX via the private join/leave 
message generator i ti 

es with there ting table R l N - TaBLE 
[002SJ The sen/ice node SGSN3 of Fig, 1 Is drawn In 
mors detail m Fig. 4 and includes a private multi-cast 



address recognition device PR-RECOGNlTiON, a pri- 
vate data packet xspierand transrnlttei COPY/St ND, a 
muits-casi group registration device MS-REG I STR A 
1 eavs eceiver PR- 

5 jn/lvrx. 

;[S829j The p! & at- >jt ; idress eoognttbn de- 
vice PR-RECOGNITION and the private data packet 
ier ; nsmit " i END as ade t 

pled between a port of the service node SGSN3 that is 

to coupled to the data packet routers DPR 2 and DPR3 in 
Fig. 1, and a port of the service node SGSN3 whereto 
m iled.T - coupled to 
data packet routers DPR2 and DPR3 also the private 
join/leave message rscelver PR-JN/LV RX Is connected 

is and this private Jo 1 - tge receiver PR-JN/LV 
RX has an output te rnpr e 

the multi-cast gross; agisira de» IQ 

i m i -ast Qi > de\ ce MS 

REGISTRATION iotedaces < the private data packet 

so copier and transmitter COPY/SEND. 

(0830] If the second mobile station MS2 wants to be- 
come member of the multi-cast group with internet multi- 
cast address PU-MCA, it win seed a psblic join message 
to the sen/ice node SGSN3 In whose service area the 

2s mobile station MS2 is residing. The service node 
SGSN3 cannot interpret this public join message and 
transparently transfers the join message via the data 

1 ■ c it ) ~ Fit 

node 6GSN1, the public jois »v ossage receiver 

so PU-JN/LV RX receives the public join message and in- 
terprets this message. The private multi-east tree in 
GPRS-SYSTEM is updated so that the internet data 
packets PU-DP addressed to the internet multi-cast ad- 
dress PU-MCA will be routed to the mobile station MS2. 

as In addition, the public join message is encapsulated In 
a private join message by the private join/leave mes- 
sage generator PR-JN/LV GENERATOR and this pri- 
vate join message is sent to the service node S6SN3 
in whose service area mobile station MS?. ■■$ residing. In 

40 this way, the service node SGSN3 is made aware that 
the mobile station MS2 becomes member of the multi- 
cast group with the internet, multi-cast address PU-MCA 
and private multi-cast address PR-MCA, indeed, this 
multi-cast group is addressed within the GPRS-SYS- 

45 TEM with a private multi-cast address PR-MCA that is 
linked to the public multi-cast address PU-MCA via a 
table PU -PR-TABLE in the gateway node GGSNi and 
via the moid-east group mgisiration device MS-REGIS- 
RATION In the s< n 

cc . ti- oast g istration device M 

TRATiON upon instruction of the private join/leave mes- 
sage receives PR JN/LVR! memo 
tion MS2 becomes member of the multi-cast group with 
public multi-cast address PU-MCA and private muitf- 

ss east address PR-MCA Jt is tt v> v od< 

GGSNI to mention to the IP router |PR3 that it wants to 
join the <r h internet muiti-c 

address PU-MCA. Similarly to mobile station MS2. mo- 
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biie station MS3 win join the pubiic muiti-cast group with 
internet multi-cast address PU-MCA. A public join mes- 
sage is transmitted towards gateway node QGSN1 and 
■ mod as t a service node 

SGSN3 in whose area the mobile station MS3 is located, 
in the multi-cast group registration device MS-REGiS- 
TRATION it is memorised that mobile station MS3 also 
sii ^d to the 

multi-cast group with public muiti-cast address PU -MCA 
[ - i- i ' in ■> i 

on 1 ibersofthe 

multi-cast group which is addressed by the Internet mul- 
ti-east address PU-MCA In the INTERNET and which is 
addressed by the private multi-cast address PR-MCA m 
the GPRS-SYSTEM. Mobile station MSI to; example is 
registered as member of tut* ■ - , sup in the 
service node SGSN1. In s similar way, service node 
SG5N5 e t - the! the > tit- stations MS4 end MSG 
have joined this muiti-cast group. 
[0031] '■> - ■• ecnans^ttspro- 

:r ~° SYSTEM whereby the service nodes 
SGSN 1 . SGSN2, SGSN3, SGSN4 and SGSN5 register 
which mob k - l and- MS6 

joined a public multi-cast group via a join message that 
is sent to a gateway node and returned thereby as a 
private join message, in case a mobile station moves to 
-i j ion must be 

Updated This update may ton c;1 t - sSf 
routing area update procedure In a cellular mobile sys- 
tem. In case a mobile station wants to be deleted as 
iemb - t i IS i 

message which is treated in a simitar way as the join 
messages. The service node thereupon de-registers the 
mobile station as member of the multi-cast group. 
[0032] I* an internet server or a terminal TE transmits 
internet data packets PU-OP addressed to members of 
the internet muiti-cast group with interne; muiti-cast ad- 
dress PU-MCA, these packets will be routed to the gate- 
way nodes GGSN1 and GGSN2 because these gate- 
way nodes joined the multi-cast tree associated with that 
internet muiti-cast group as explained above The inter 
tjgnition device PU-RECOG- 
NiTION in gateway node GGSN1 detects that the re- 
>P s addressed to the 
internet muiti-cast group by recognising Internet multi- 
cast address PU-MCA in the destination address field 
of the internet data packet PU-QP. The Internet multi- 
cast recognition device PU-RECGGNITION instructs 
the muiti-cast address association device PU-PR-AS- 
SOCfATfON to retrieve from the multi-east address ta- 
ble PU-PR-TABLE the private multi-cast address PR- 
MCA that is associated with t sin ' as 
dress PU-MCA. This private multi-cast address PR- 
\1< \i i 'i in /c t on v < 
mt n ss table PU PR-TABLE rnav be 
equal to the public multi -cast address PU-MCA. The in- 
ternet data packet PU-DP Is encapsulated In a private 
date packet PR-DP by the private data packet generator 



PR-GENERATION and Is forwarded oy the private oata 
packet transmitter PR-TX over the pr 

ia private - - R > " 

The private data pa it PR-TX thereto eon- 

s suits the routing fable ROUTING-TABLE. The internet 
data packet PU-DP, encapsulated in the private data 
packet; PR-DP. consequently is multi-easted once to the 
service node SGSN 3 and not transferred two times to 
service no - I stations MS2 

iG and MSv. s this data 

packet PU-DP. In the service node SGSN3, the private 
• tion device PR-RECOGNi- 
ivafe multi-cast address PR- 
MCA. in ti lead ! R~H e! lata packet P 

■s )P and thereupon ins i j e >u-r and 

transmitter COPY/SEND to send copies of the data 
packet PU-DP to alt mobile stations, MS2 and MS3, that 
are member of the public muiti-cast group addressed 
i - I A* A 7 ho p mi-o 

so data packet copier and transmitter COPY/SEND thereto 
consults the memoi i 
device MS-REGISTRATION, in a similar way as de- 
scribed for mobile stations MS; 3, the publ» s 
fa packet PU-DP wilt be routed to me mobile station MS1 

25 and wilt be routs i to the S4 and MS8. 

To transfer the data packet PU-DP to mobite stations 
MS4and MSS, the packet again will be multi-casi- 
ed only once to sen/ice node SGSN5, which will dupli- 
cate the data packet PU-DP and send a copy to each 

30 one o? the mobite stations MS4 and MS6, 

[0033) Summarising, the private data packets PR-DP 
wherein pubiic data packets PU'OP destined to an in- 
ternet multi-cast group are encapsulated, are muiti-cast- 
ed in ft© GPRS-SYSTEM up to the level of the service 

35 nodes. Thisls made possible t > - - ng private mui- 
ti-cast groups with the internet muiti-cast groups and by 
im < i . tee service iodes which mobite stations 
are member of the different public mum-cast groups. In 
this way, the required bandwidth for transfer Of multi- 

*0 cast traffic between the gateway nodes arte the service 
nodes of the GPRS-SYSTEM is reduced significantly. 
jiQ034J Although implementation of the invention has 
been described above tor transfer of internet data pack- 
ets over the internet and over a GPRS system interfac- 

« ing with the internet, it is dear that the same principles 
can be apolie ! < > *> oat J 

packets over respectively an IP or X.25 network and a 
UMTS (Universal Mobile Telecommunications System) 
system it i g - i f 5 stwork, in fact 

so the invention can be applied in any system wherein pri- 
vate mobile data packets tunnel public data packets re- 
ceived from a public or externa! data packet network to- 
wards mobile stations, irrespective of the particular pro- 
tocol that is used it the pubi > network and 

[0035] It is also remarked that introduction of the 
present invention In a GPRS system is not complex be- 
iGf - t 1 ' ■- ' intern* < 
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col to tunnel public data packets from the gateway 

iotf 'ice nodes, intr* ion of private n 
cast IP addresses, similar to the public muitucast group 
iP addresses that are used in the internet makes the 
snvemion feasible. No adaptation of the protocol is re- 5 
quired in the GPRS system to enable introduction of the 
present invention. 

[00361 Furthermore it is noticed that She private. multi- 
cast address and public multi-cast address associated 
with each other can be equal. The association of a pri- i& 
vate mush-cast address with a public multi-oast address, 
then becomes very simple because no tables are re- 
quired in the gateway nodes and service nodes. The 

k I ! < _ — i 1 i 

p JVdtP i! u i * > >' - p jh' ' \l '5 

fheast address is not equal thereto. The link between 

at fc ultima, ss ! he 

has to be mem ed in a central! < buted da 
tabase. 

[QG37] Wn a of the in avs been 20 

described above in connection with specific apparatus, 
itistobeele f <>; , 5 made 

only by way oi example and not as a limitation on the 
scope of the invention. 



Ciasms 

1» Method to transfer pubiic data packets (PU-DP) 
from an origins \ te n nai (IE) to af least a plu- 30 
ratify of mobile stations (MSI, MS2, MS3. M.S4, 
MSB) over a public data packet network (INTER- 
NET) and a mobile data packet network (GPRS- 
SYSTEM) whereby said public data packets (PU- 
DP) am v through said pubiic data pack- ar 

et network (INTERNET) by means of a maili-casi 
address (PU-MCA) in an overhead section (PU-H) 
Of said pubiic data packets (PU-DP), 

CHARACTERISED IN THAT said public data 
packets (PU-DP) are further mulii-casted through 40 
at least part of said mobile data packet network 
(GPRS-SYSTEM) by means of a private muitS-cast 
address (PR -MCA) in an overhead section (PR-H) 
of private data packets (PR-DP) that tunnel said 
public data packets (PU-DP) through at least said *S 
part of said mobile date packet network (GPRS- 
SYSTEM). 

2. Gatewav tods 1 nterfacln between a 

public data packet network (INTERNE"?') and a mo- so 
said 

gateway node (GGSN1 ) comprising: 

a. pubiic multi-cast address recognition 
means (PU-RECOGNITION) to recognise a public 
multi-oast address PU-MCA) in an overhead sec- 5s 
tion (PU-H) of public data packets (PU-DP) sent 
from an originating terminal (TE) to at least a p!u- 

ist MS2, mm, msa, 



MS8) over said public d \ « vork (IN EE- 
NET) and said - t'ork (GPRS 

SYSTEM), 

CHARACTERISED IN THAT said gateway 
node (GGSN T ) further comprises: 

b. address association means (PU-PR-ASSO- 
CtATfON) to associate a private multi-cast ad- 
cress (PR-MCA) with said public muiti-casf ad- 
dress (PU-MCA); and 

c. private data pac- i < means (PR- 
GENERATION) to generate private data pack- 
ets (PR-DP) for tunnelling said pubiic data 
packets <P P) v 1 ; X part o said 
mobile data packet network ( G? - i 
towards sax! mobile stations (tviSI , MS2, MS3. 
MS4, MS6), said private data packets (PR-DP) 
having said private multi-cast address (PR- 
MCA) in an overhead section thereof. 

3. Gateway node (GGSM 1 ) according to claim 2, 

CHARACTERISED !N THAT said gateway 
node (GGSN t ) further comprises: 

i p bile i ^ jceiving means 

(PU -JN/LV . 1 \ i< ' 

message from a mobile station (MSP) Indicat- 
ing that said mobile station (MS 5) wants to join/ 
leave a public multi-cast group: and 
e. private join/leave message generating 
means (PR-JN/LV GENERATION), coupled to 
said public Join/leave message receiving 
means (PU-JN/LV RX) and as }en 
ete private dai pat ketfo 1 
leave messags from said gateway node 
(GGSN1) to a service node (SGSN3) of said 
mobile data packet network (GPRS-SYSTEM) 
serving said mobile station (MS2). 

4. Gateway node (GGSN1) according to claim 2 or 
claim 3, 

CHARACTERISED IN THAT said address as- 
sociation means (PU-PR-ASSOCiATION) is adapt- 
ed to associate with said public mum-cast address 
(PU-MCA) a private rnuSti-cast address (PR-MCA) 
that is equal to said public multi-cast address (PU- 
MCA). 

5. Gateway node (GGSN1) according to claim 2 or 
ciaim 3, 

CHARACTERISED IN THAT said address as- 
soe iiion means (PU-f ) 1 N) is tdapt 

ed to assoei t cast ac ire 5; 

(PU viCA) a pri null dress i c H M« A) 

linked to sa < ss (PU MC 

via a table (PL *R-TAI " : . ised in said gate- 
way node (GGSN 1 ). 
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S. Service nod© (SGSN3) for serving In a mobile data 
pocket network (GPRS-SYSTEM) data packet 
communis o 5 .M S3) with- 

in a certain service area, 

CHARACTERISED IN THAT said service s 
node (SGSN3) comprises. 

privai { ; nean: 

{PR-RECOGNITION} to recognise a private 
multi-cast address (PR-MCA) in an overhead JO 
section (PR-H) of private data packets (PR-DP) 
that tunnel through at least par; of said mobile 
data packet network (GPRS-SYSTEM) public 
da-a pad' ets i m an originating 

terminal (TE) over a public cket network '5 

(INTERNET) and said mobile data packet net- 
work (GPRS-SYSTEM) to at least a plurality of 
mobile stations {MS2, MS3) within said service 
area; and 

b. means (COPY/SEND) to generate copies of so 
' , > ~d to send 

a copy to each one of said mobile stations 
(MS2, MS3). 

7, q to claim 6, 25 
CHARACTERISED IN THAT said service 

tode (S 1 ) i uprises: 

0. private jo» > 
(PR-JrM/LV RX) adapted to receive a private ao 

tion (MS2) wants to join/leave a public multi- 
cast group; and 

d. registration means (MS-REGISTRATION), 
coupled to said private join/leave message re- 35 
ceiving means (PR-JN/IV RX), and adapted to 
register Inclusion and deletion of a mobile sla- 
tion(MSg), 

8, 3« rvi £ n e SGSr 5) c J i 1 - i 40 

CHARACTERISED IN THAT said service 
node (SQSN3) further comprises: 

e. GPRS oin I g means 
to e^etw a V- ' - air thai s 
«obi!o static* we a pot 
He multi-cast group; and 

f. reg * it _ ! I s . 
coupled to ss i leave message e 
ceiving means and adapted to register irtclg- so 
s i o n a Ode 

to or from said public multi-cast group. 

9, Routing node (OPR1 , DPR?:, DPR3, DPR4, DPR5, 
DPR8} for routing private data packets (PR-DP) ss 
front a gateway node (G8SN1) to at least one serv- 
ice node (SGSN 1 , SGSN3) of a mobile data packet 
network (GPR 



ets (PR-DP) being jdap ed to tun lei public dat , 
* t etngtcimma 

fTE) over apt I 

and said mot I ata packs si - • RS-SYS 
TEM) to at ea i tatlons M, s 

MS2, MS3, MS4, MS8), 

CHARACTERISED IN THAT said routing 
node (DPRt . DPR2, DPR3, DPR4, DPRS, DPR6) 
comprises means to multi-cast said private data 
packets (PR-DP) by means of a private multi-cast 
address (PR-MCA) in an overhead section (PR-H) 
of said private 
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